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Reasoned document for Specifications of Track Inspection & Monitoring system 
 

S.N. Original Draft specification  M/s Phooltas Transrail Ltd. (M/s 
D.M.A s.r.l, Torino, Italy) 

M/s Rail Tech Infraventure 
Pvt. Ltd. (M/s Railvision, UK) 

1.0 DEFINITIONS &ABBREVIATIONS: 
IR  - Indian Railway 
RDSO    - Research, Designs and Standards Organization, Lucknow, 

India. 
Purchaser - Ministry of Railways, India 
System  - Track Inspection and Monitoring System (TIMS) 
ALD - Automatic Location Device 
TMS      - Track Management System (A web enabled IT application) 

  

2.0  GENERAL:   

2.1 The TIMS with all related instrumentation / electronic system shall 
be installed in an IR Broad Gauge (1676 mm) LHB Coach and FIAT 
bogie or under frame, which will be supplied by the Purchaser. The 
coach will consist of a LHB shell mounted on FIAT bogies provided 
with hooks and buffer for attachment to other rolling stocks of IR. 
The layout drawing of coach and bogie is attached herewith as 
Annexure-1 and Annexure-2. 

  

2.2 The TIMS, shall Consist of following sub – systems and shall be 
capable of recording the parameters mentioned under each sub 
systems in para 5.0.  
i) System for measurement of acceleration on both side of one 

Axle and Bogie pivot on coach floor. 
ii) System for video recording of track components and analysis 

by image processing for condition monitoring of track 
components 

iii) System on both ends of coach for rear window video 
recording of track  

  

2.3 The system shall be capable for recording of accurate location of all 
defects using some proven navigation system which may include 
tachometer and automatic location detector with route feature file 
or GPS with route feature files having GPS coordinates. The 

 The location indexing of assets 
and defects must be in real-time 
such that critical defects with 
location can be reported in real-
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accuracy for reporting location of defect shall be better than 1.0 
meter. 

time. The system provided should 
be able to use differential 
correction to GPS values. All 
corrections to location should be 
near real-time rather than offline 
and post processing. 

 RDSO Remarks  Two options for reporting 
accurate location with desired 
accuracy has been given. The 
reports are to be printed on 
completion of each Km, thus the 
location reporting is online. 
Reporting in real time is not 
required. The details given in 
para are sufficient.  

2.4 All Transducers/Sensors, Sensor beam and their mounting 
arrangements shall be installed within the Maximum Moving 
Dimension (MMD) envelope of IR as per Schedule of Dimension 
(SOD)-2004 and latest correction slips. The same is available at 
http://www.indianrailways.gov.in. 

  

2.5 All data of TIMS exception reports shall be stored in a database or 
ASCII file which shall be compatible for uploading in TMS. Format 
of TMS data will be provided after award of Contract. 

  

2.6 LASER printer/printers shall be used for on line printing of all type 
of reports being generated by different sub-systems. 

  

2.7 All file formats shall be open and documented   

3.0 SERVICE CONDITIONS 
The System shall be capable of functioning in the climatic 
conditions prevalent on Indian Railway. The machine shall be in 
continuous operation under the following general service 
conditions: 
i. Ambient temperature - 00 C  to  550  C 
ii. Rail temperature -(-) 100 C to   (+) 650 C    
iii. Humidity  -100% 
iv. Rain fall  -Fairly heavy 
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v. Atmospheric condition-Very dusty, Heavy fog            

3.1 On IR network the electrified traction consists of overhead electric 
system of 25000 V AC or 2*25000 V AC with residual return current 
passing through one of the rails in the track. Systems and 
accessories which are part of electronic train running safety system 
such as Train protection warning system (TPWS), Audio frequency 
track circuit (AFTC), Digital axle counter, DC track circuiting shall 
not affect  the accuracy of defects/acceleration results being 
measured by TIMS in any manner due to the induction effect of the 
above stated electric traction and signalling systems.  

  

3.2 TIMS should have in-built protection to absorb voltage fluctuation 
and should work on 220 V + 10%, 50Hz+5% AC supply to be given 
from diesel generating set /AC main line.   

  

3.3 The TIMS shall be capable of monitoring all parameters of various 
sub systems in both forward and reverse directions accurately to 
avoid need for turning of coach. 

  

3.4 The facility shall be provided for processed data transfer from TIMS 
to divisional and Zonal headquarters of concerned Railways and 
R.D.S.O (For initial 3 months). This facility shall be provided 
through GPRS/ other suitable mobile networks.  

  

4.0 SALIENT TECHNICAL FEATURES:   

4.1 System for measurement of acceleration on both side of one Axle 
and Bogie pivot on coach floor. 

   

 i) System shall be capable for measurement of vertical and 
lateral acceleration at axle box level and on pivot at coach 
floor level in time domain. 

 
 

The location, in terms of odometer count 
from the measurement session start and 
km as per the IR supplied route file, shall 
be attached to the measurements, in order 
to retrieve the data based on their km post 
(see the relevant chapter “Route feature 
information and synchronization”).  In 
between the route file km posts, the km 
will be interpolated by using the odometer 
count. 

 

 RDSO Remarks The details of location reporting is given in 
para 2.3. No need to repeat it again. 
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 ii) The accelerometer mounted on axle box and coach shall be 
capable to measure the maximum acceleration of +12g and 
+2g respectively. 

OK 
 

 

 iii) The System shall be capable of on line (during recording) 
processing, analysis, storage, reporting and printing of the 
recorded data/reports. Option to take or not to take the print 
of exception report and analogue report shall be available to 
user. 

 

The processing shall include, but won’t be 
limited to, RMS on a given length (e.g. 200 
m), thresholds on computed parameters, 
filtering a number of wavebands, etc. as 
required in the chapter des cribbing the 
software. Every computed figure shall be a 
new channel to which all the properties of 
the measured channels apply. 

 

 RDSO Remarks All parameter and indices to be computed 
and reported are given in para 8.1.1. All 
reports to be printed online. 

 

 iv) The system shall also be capable of uninterrupted recording and 
storage of above-mentioned data for 1,000 km and storage of 5000 
Km data on magnetic media without disc change. 

Why 1000 km for acceleration and 2000 
km for the video? 

In addition the system should be 
able to store data for up to 5000 
km of inspection without disk 
change. 
At speeds of up to 130 kmph, the 
system should be able to 
compress full size images for 
archiving and should use 
uncompressed full size image for 
image analytics in real time. 

 RDSO Remarks 1000 Km is mentioned for uninterrupted 
recording i.e. storage of 1000 Km data 
without pausing the recording and 2000 
Km has been mentioned for storage of 
data on magnetic media, which is 
increased to 5000 Km. 

The storage space has been 
included for 5000 Km. Online 
compression and disc change is 
not required.  

 v) The system shall be capable of generating exception reports 
exceeding predefined limits of acceleration where accelerometer 
has been mounted, in the desired format. Facility to change the 
limits shall also be available. 

OK  

 vi) The acceleration value shall also be measured and printed on Therefore, the location information for the  
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track features snapshot taken by video recording system. video and the accelerations shall be 
perfectly synchronized. 

 RDSO Remarks Yes, the interpretation is correct.  

4.2 System for video recording of track components and analysis by 
image processing for condition monitoring of track components 

  

 i. System shall be capable to identify, store and print image 
and description of the defects in both left and right Rail, 
Fastenings, sleepers and ballast deficiency. 

Joints also be added here. Ballast 
deficiency will be measured by a profile 
measurement system associated to the 
video.  The accuracy of this system shall be 
+ 2 mm on Z, it shall measure an average of 
100 points/meter on Y, and sample every 
100 mm on X. The data from this system 
will be recorded , presented and retrieved 
consistently with everything else, in terms 
of but not limited to location information, 
browsing, data retrieval, etc, therefore this 
subsystem will not be mentioned in the 
following paragraphs, but the consistent 
management of these data is implied. 

 

 RDSO Remarks It is a general description. The details of 
parameter to be recorded are covered in 
para 5.2. Thus no need to mention here. 
Only video recording of track component 
is required. Ballast deficiency in terms of 
loss of area is to be reported. 

 

 ii. Only single line camera shall be used to acquire images  (colour cameras are often composed by 
two lines, but the two lines work as a single 
one, meaning, e.g. the resolution refers to 
the couple, to the two lines together) 

Multiple cameras using line scan 
technology with sensor size of 
10.5 micron or above and 
sampling rates of 100 KHz or 
more will be used to image the 
track. 
The following rail and track areas 
must be images and analysed as 
one or more separate line scan 
camera views: 
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i) Rail head and fastenings for 
both rails (top view) -2 
cameras 

ii) Rail side, foot for both rails 
(angular side view) -2 cameras 

iii) Sleeper end and central part, 
gauge and field side of track 
(top view)-minimum 3 
cameras 

All camera views will be 
synchronised for analysis 

 RDSO Remarks  The para specify the type of 
camera and not about number of 
cameras used. Firms can 
installed and use numbers of 
cameras as per requirements. 
However all camera used shall 
be single line camera.  

 iii. The camera shall be equipped with the LED lighting system 
capable of giving uniform lighting of desired intensity to 
allow operation in various lighting conditions.  

The LED shall be automatically dimmed to 
low power whenever the vehicle stops 
temporarily and switched off when the 
stop lasts more than a user settable time. 

The lighting should be LED with a 
minimal intensity of interest 
The lighting must be uniform  

 RDSO Remarks The comments made are related to power 
saving which is important for unattended 
system. Thus this is not mandatory as it 
will make the system more complicated 
and contribute to increase the cost.    

Yes, the lighting shall be uniform 
and off desired intensity. The 
para is modifying accordingly.  

 iv. The images except for rail head defects shall be in colour for 
user to browse through the continuous track on high 
resolution monitors. The images for rail head defects shall be 
monochrome with high resolution. 

Except the rail top. The images shall be in 
monochrome for user to browse 
through the continuous track on 
high resolution monitors at a 
minimal image resolution of 2048 
x 2048.  All assets and defects 
should be marked on output 
images as an option. 
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 RDSO Remarks As colour cameras are often composed of 
two lines, it will not have high resolution, 
which is essential for rail head defects. 
Thus para is being modified accordingly 
for provision of monochrome camera for 
rail head defects. 

For rail head defects the images 
shall be in monochrome for user 
to browse through the 
continuous track. All other 
images shall be viewed in colour. 

 v. The exposure time of camera shall not be more than the 
time the train takes to travel 1 pixel, at the maximum speed 
of 160 Kmph. 

We think a word NO is missing here. Hence 
the exposure time of camera shall be not 
more than the time, the train takes to 
travel 1 pixel, at the max speed of 160 
kmph. 

The line rate of the linescan 
camera must be 100 KHz or more 
such that submilimeter imaging is 
possible at train speeds of 
140Kmph. Ideally the pixel 
resolution at 140 kmph should be 
much lower than 1 mm/pixel, 
ideally 0.5mm/pixel. 

 RDSO Remarks Yes, not is missing. No need to give pixel accuracy in 
this para as it is given in para 4.2 
(vi). Scanning rate of line scan 
camera shall be selected as per 
desired pixel accuracy at speed 
of 160 kmph.  

 vi. The resolution of monochrome camera shall be better than 
0.5mm in longitudinal direction (X axis) and better than 0.1 
0.2 mm in transverse direction (Y axis) up to a speed of 110 
kmph & above 110 kmph and up to 160 kmph speed the  
resolution in longitudinal direction shall be 0.75 mm.  
For colour cameras being used for identification of defects in 
sleepers, fastening & ballast resolution of 1.0mm shall be in 
both longitudinal & transverse direction.  

The resolution of the rail top B/W camera 
shall be better than 0.5mm in longitudinal 
direction (X axis) and better than 0.1 mm in 
transverse direction (Y axis) up to 110 
km/h. At speed over 110 kmph the X 
resolution of the rail top camera can be 
changed to 0.75 mm (up to the maximum 
speed of 160 kmph). The resolution change 
shall be automatic, every time the speed 
threshold is trespassed, up or down. A 
hysteresis about 5 kmph shall prevent to 
many resolution changes. The analysis 
algorithms shall automatically adapt to the 
resolution change. It will be welcome if, at 
low speed (e.g. under 50 kmph) the 

The resolution of camera shall be 
better than 0.5mm in longitudinal 
direction (X axis) and better than 
0.2mm in transverse direction (Y 
axis). 
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resolution would be further improved to 
less than 0.5 mm (e.g. 0.25 mm) to better 
explore the head checks.  Also this 
resolution switch shall be automatic, up 
and down. The resolution of the colour 
cameras inspecting the fasteners, the 
sleepers and the ballast shall be better or 
equal to 1mm, in both X and Y directions.  
The images created by the rail top B/W 
cameras shall be recorded as a continuous 
stream, in loss less compressed format (to 
preserve every detail of the rail running 
plane defects). The location information 
shall be associated to the stream to allow a 
fast direct access to the images of any 
desired location. The formats and the 
algorithms to compress and decompress 
the images shall be open and documented, 
in order to allow IR to use the images in 
any desired way, included, but not limited 
to, delivering the images to third parties 
for whatever reason.  
The images created by the colour cameras 
inspecting the fasteners, the sleepers and 
the ballast shall be recorded as a 
continuous stream: the intensity 
component (equivalent to B/W image) 
shall be recorded loss less; the colour 
components compression can be lossy, 
provided an operator cannot notice any 
important colours deterioration.  For 
formats and algorithms the same as 
specified for the B/W cameras is valid. 

 RDSO Remarks The detailed information regarding 
camera resolution and automatic change 

The 0.5mm resolution of 
monochrome camera in 
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in resolution depending on speed is not 
desirable. The 0.5mm resolution of 
monochrome camera in longitudinal 
direction and 0.2mm resolution in 
transverse direction up to a speed of 110 
kmph can be agreed and for speed above 
110 kmph and upto 160 kmph the 
longitudinal resolution can be increased to 
0.75mm.  
For colour cameras being used for 
identification of defects in sleepers, 
fastening & ballast the resolution of 
1.0mm in both longitudinal & transverse 
direction can be agreed.  

longitudinal direction and 
0.2mm resolution in transverse 
direction up to a speed of 110 
kmph can be agreed and for 
speed above 110 kmph and upto 
160 kmph the longitudinal 
resolution can be increased to 
0.75mm.  
For colour cameras being used 
for identification of defects in 
sleepers, fastening & ballast the 
resolution of 1.0mm in both 
longitudinal & transverse 
direction can be agreed. 

 vii. Defect information shall be printed and stored in ASCII or 
database format. The images shall be stored in JPEG format 
with full pixel resolution. 

Defect information shall be printed and 
stored in ASCII or database format (defects 
tables including at least the type of defect 
and the location and a reference to the 
relevant jpeg image). The images of every 
defect shall be stored in a JPEG format file 
referenced in the defect reports and lists.  

Defect information shall be 
printed and stored in a Microsoft 
compliant database format.  The 
images shall be stored in JPEG 
format at their full 2048x2048 
pixel resolution or higher. 

 RDSO Remarks No need to give details to be printed and 
stored in file as formats are to be finalized 
after award of contract.  

The option of both ASCII and 
data base formats are given. 
There is no need to specifically 
mention the Microsoft compliant 
database format. Yes the images 
shall be stored in JPEG format 
with full pixel resolution. The 
para is modified accordingly.    

 viii. The report of the defects shall be printed on completion of 
every kilometer in the desired format. IR is not having any 
experience on P-way inspection, Thus formats will be 
finalized after award of contract in consultation with the firm 
on the basis of the formats being generated by their clients, 
to whom such systems has been supplied. 

Anyway, the reports shall at least include 
the defect type, the image of the defect, 
the location (see the relevant chapter 
“Route feature information and 
synchronization”) and the data coming 
from other sensors on the far, in order to 
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create a complete picture of the 
environment where the defect is: these 
data include the rear window camera 
images, centred on the spot where the 
defect is. 

 RDSO Remarks No need to give details to be printed and 
stored in file as formats are to be finalized 
after award of contract. 

 

 ix. The video of track component monitoring shall be stored on 
magnetic media. The system shall be capable of storing 
video, defect images and defect information for at least 
2,000 5000 kilometer of track. The system shall be capable 
for recording of video of track component by different 
cameras continuously for maximum 1000 km of track.  

The video shall be stored as a continuous 
stream.  One stream for every camera, well 
synchronized in space.  See the relevant 
paragraph for the compression methods 
(lossless for the intensity component and 
moderately lossy for the colour 
components). The relevant references to 
the location shall be linked to the video 
stream in an open and documented way.  
The location shall be both the incremental 
odometer from the measurement session 
run and the km etc., as per the IR supplied 
route file (see the relevant chapter “Route 
feature information and synchronization”).  
It shall be possible to transfer the data to 
the back office, by means of removable 
disks (the viewer could be replicated in the 
back office; the relevant software license 
shall be provided along with the on board 
equipment; IR will eventually buy the 
hardware according to the viewer supplier 
specifications (it must be commonly 
available, off the shelf hardware) 
A viewer shall be provided on board the 
car, equipped with at least 2 high 
resolution monitors (4k) plus a smaller 
monitor to be mainly used as a console, or 

The video of track component 
monitoring shall be stored on 
magnetic media. The system shall 
be capable of storing video, 
defect images and defect 
information for at least 5,000 
kilometres of track. 
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for the back camera. The viewer shall 
allow, at least, browsing the images up and 
down (at variable speed), jump straight to 
a km, jump straight to the defects, add 
defects manually, with the relevant 
qualifying comments (thee defects shall be 
added to the list of the automatically 
generated ones).  
All windows shall be perfectly 
synchronized. 
The viewer will manage the resolution 
changes of the rail top camera, in order to 
always present the images consistently. 
The actual resolution will be shown 
continuously, to allow the operators to 
know what level of details they shall 
expect.  
The viewer shall run on a separate 
computer, independent from the one 
acquiring the images, but will read from 
the same discs, in order to be able to 
access the most updated acquisition.  

 RDSO Remarks Yes the continuous video by different 
camera shall be recorded for 1000 KM. the 
location shall also be stored. As the report 
formats will be finalized after award of 
contract, there is no need to give details 
for display and printing of data and 
reports. 

Yes, the system shall be capable 
of storing video, defective 
images and defect information 
for at least 5000 Km of track. The 
para is modify accordingly.  

4.3 System on both ends of coach for rear window video recording of 
track   

  

 i. The field of view shall be 4.5m behind the vehicle. OK  

 ii. The images shall be in colour for user to browse through the 
continuous track on high resolution monitors. The minimum 
resolution of the monitoring shall be 1920-1080 pixels. 

The resolution shall be at least 1900X1000 
pixels  
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 RDSO Remarks Yes, it is necessary to define minimum 
resolution of monitors to see sharp images 
during browsing. The clause is modified to 
include minimum resolution. 

 

 iii. The camera shall be equipped with the LED lighting system to 
allow operation in various lighting conditions.  

The cameras shall be able to take one 
image every 2 meters (or less) at 160 
kmph. The image acquisition shall be 
triggered in space (every 2 meters or less) 
The images shall be tagged with  location, 
consistently with the stream from the 
linear cameras and the IR rout files (see the 
relevant chapter “Route feature 
information and synchronization”) 
The system shall be capable of storing the 
video of the selected camera for at least 
5,000 kilometre of track Or 1000 km, as the 
accelerations? 

 

 RDSO Remarks The comments are not relevant with the 
para. These provision are being included 
in para 5.3.  

 

5.0 PARAMETERS TO BE RECORDED:   

5.1 System for measurement of acceleration on both side of one Axle 
and Bogie pivot on coach floor. 

i. Measurement of vertical and lateral acceleration on both 
sides of one axle at user selectable sampling interval in 
distance domain and on various track features. 

ii. Measurement of vertical and lateral acceleration on coach 
floor at bogie pivot at user selectable sampling interval in 
distance domain and on various track features. 

  

5.2 System for video recording of track components and analysis by 
image processing for condition monitoring of track components 
System shall be capable of identifying and reporting defects in rails, 
sleepers, fastenings and ballast deficiency. Following defects shall 
be identified in each track component. 

The system will write in real time a data 
copy to removable hard disks of suited size 
(the total will be many Terabytes),as 
copying after the session end would take 
too long. 
All file formats shall be open and 

System shall be capable of 
identifying and reporting defects 
in rails, sleepers, fastenings and 
ballast deficiency using real-time 
image data analysis. All data 
analysis from cameras must be 
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documented, as well as the compression 
algorithms. 

performed on full size 2048 x 
2048 pixel data and not on 
subsampled images.  The analysis 
across multiple camera views 
should be combined to determine 
an overall score for the condition 
of an asset (e.g. sleepers) that 
extend beyond one camera view. 

 RDSO Remarks   

 i) Rails   

 a. Linear longitudinal defect (Crack on rail top) with minimum 
width of 1.0 mm and minimum length of 10.0 mm.  Linear 
transverse and gauge corner defects above 0.1 0.2 mm x 0.9 
mm. 

This is OK, only if the compression is 
lossless. 
According to us this may not be feasible, 
except at very low speed, if the resolution 
is automatically adjusted to less the 0.25 
mm on X (Y must always be 0.1 mm); 
obviously lossless compression is a must; 
more, it will be detectable only if it is a 
periodic defect, as the head checks are. 

Linear longitudinal defect (crack 
on rail top) with minimum width 
of 1.0 mm and minimum length 
of 10.0mm. Linear transverse and 
gauge corner defects above 
0.2mm x 0.9mm. 

 RDSO Remarks In view of comments on resolution of 
camera given in para 4.2 (vi) the defects 
size has been modified. 

In view of comments on 
resolution of camera given in 
para 4.2 (vi) the defects size has 
been modified. 

 b. Area defect (Squat & wheel burn etc.) with minimum area of 
10 mm2 

OK  

 c. Joint gap measurement (Fish plated and SEJ)with minimum 
value of 2.0 mm 

OK  

 d. Misaligned and cupped weld detection & measurement with 
minimum value of 1.0mm on 150 mm. 

OK  

 ii) Sleepers 
a. Crack in concrete sleeper with minimum width of 2 1mm and 

minimum length 20 mm  
b. Concrete sleeper misalignment with minimum rotation of 5.0 

degree 

This measurement may be carried out by 
the same profile measurement system 
delivering the ballast profile. 

Crack in concrete sleeper with 
minimum width of 0.5mm and 
minimum length 20mm. 
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c. Concrete sleeper spalling 
d. Sleeper spacing with an accuracy of + 20 mm 
e. Vertical level of sleepers w.r.t rail top with an accuracy of 2.0 

mm 

 RDSO Remarks Only video recording of track component 
is to be done for identification of defects 
in sleepers. 

Due to homogeneity of concrete 
sleeper the width of cracks 
cannot be taken as 0.5mm, 
however it can be taken as 
1.0mm  

 iii) Fastenings 
a. Missing Clip 
b. Missing/Shifted Rail Pad 
c. Missing Anchor 
d. Missing fishplate and bolts 
e. Missing Liner. 
f. Base plate crack check with minimum width of 0.5 mm and 

length of 10.0 mm 

OK  

 iv) Ballast 
a. Excess or lack of ballast with in terms of area with minimum 

value of 0.5 m2 
b. Level of ballast w.r.t center of sleeper with minimum value of 

25 mm. 
c. Detection of axle counters, Dancing sleepers, Foreign objects, 

SEJ, Switches & Crossings and Level Crossings, 
d. Vegetation check 
e. Excess of Mud/Dry mud 

Already commented about ballast.  

 RDSO Remarks Only video recording of track component 
is required. Ballast deficiency in terms of 
loss of area is to be reported. 

 

5.3 The system shall be capable of storing the video and images for at 
least 5000 Km of track on magnetic media with capability to record 
and stored data of 1000 Km continuously. Following shall be 
recorded, stored and printed. 
i) One image at every 02 m or less at 160 kmph. The images 

shall be tagged with location. 
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ii) Image of all track features along with location and 
acceleration value. 

6.0 Route Feature Information and Synchronization:   

6.1 Route Feature location file is a data file for each route of IR. This 
file is in ASCII format containing the location of various route 
features viz. turnout, level crossing, bridges, station etc. in terms of 
distance from the previous km post and length of previous 
kilometre along with latitude and longitude of the route feature. 
The data file of some routes may also be without latitude and 
longitude. Thus system should have the capability to read both 
type of files. This data file will be supplied by the purchaser. The 
sample of both type of route data file are enclosed as Annexure-3 
and Annexure-4. 

  

6.2 System shall be capable to read route features with its distance 
from previous kilometre post accurately using previously prepared 
route feature location file for synchronization of location of defects 
using the TRC’s navigation system comprises of tachometer, ALD 
and associated processing hardware and software or GPS. The 
method of incorporation and combining of these shall be got 
approved in advance from the purchaser. 

  

6.3 The speed shall be accurately recorded using a digital optical 
encoder connected to one of the axles of the TRC.  The speed shall 
be displayed in digital form inside the coach at two suitable 
locations.   

  

7.0 HARDWARE :   

7.1 The digital and analogue hardware shall meet all requirements of 
the specification, keeping the following in view. 

  

7.2 The system shall be so designed that the same is capable of up-
gradation in future. 

  

7.3 The latest and new industrial quality digital and analogue 
hardware, capable of withstanding the service conditions 
stipulated in clause no. 2.5 and vertical & lateral accelerations of 
up to + 1.0 g at coach floor level and up to + 12.0 g at axle box shall 
be provided. Transducers/Sensors used shall be of rugged quality 
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and well protected against flying objects, debris, shocks, vibrations 
etc. and shall be properly secured. 

7.4 Flexible good quality shielded cables and connectors capable of 
working reliably in dynamic condition prevailing on IR System shall 
be used. 

  

7.5 System shall be such that results are not affected by electronic 
noise, spikes, surges of the generator, power line and EMI 
generated by over-head electric traction lines, return current & 
track circuiting currents in the rails etc.  Adequate shielding, line 
filters with surge suppressors etc. shall be provided. 

  

7.6 The system shall be compact with minimum loose links, so that 
during recording runs the problem of loose connection & loose link 
shall not be encountered 

  

7.7 The system shall be modular in design so that in the event any unit 
/ card / transducer going defective, it can be replaced with ease. 

  

7.8 A system of indicating the functioning of transducers/sensors 
during recording shall be provided. 

  

7.9 The system shall be provided with good quality UPS of proper 
rating and reputed make.  The entire system will be powered via 
this UPS, with back up time of at least 60 minutes.  

  

7.10 The system shall be provided with DVD/Blue ray device and/or 
removal hard disk depending on the size of data for down loading 
of all data being stored in various sub systems. It will be preferred 
if system can write the data on removable hard disks online during 
recording itself.  

The system shall be provided with 
DVD/Blue ray device for down loading of all 
data being stored in various sub systems 
and also with removable hard disks, as the 
data volume generated by the video does 
not fit in a DVD/Blue ray. 

 

 RDSO Remarks In view of volume of data the option of 
removal hard disk can be agreed with 
preference to store data online during 
recording. The para is modify accordingly.  

 

7.11 The supplier shall take prior approval of the hardware / software 
design from the purchaser before actual adoption. 

  

8.0 SOFTWARE:   

8.1 DATA PROCESSING AND REPORTING BY VARIOUS SUB SYSTEMS   
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DURING RECORDING: 
The software shall be user friendly and menu driven and it shall be 
so designed that it should be compatible for upgradation with 
newer versions of operating systems and PCs.  

8.1.1 System for measurement of acceleration on both side of one Axle 
and Bogie Pivot on coach floor. 
i) Software shall be able to print on line exception reports and 

analogue charts after every kilometer. The formats of 
exception report with top sheet and Analog chart are 
enclosed as Annexure-5, Annexure-6 and Annexure-7. 

ii) Facility for entering threshold values initially for various 
parameters for generation of exception report and same shall 
be user editable subsequently. 

iii) Software shall have the facility to select parameters for 
analog/graphical output for display on VDU and print the 
same on laser printer. Analog output of each kilometer shall 
be printed on one page.  

iv) The software shall also have the capability to store the analog 
output in suitable format for it’s future viewing, processing 
and printing.  The graphical / analog output shall include 
following for each kilometer. 
a) Two level lines for each parameter as per predefined 

limits. 
b) Vertical lines at every 100 or 200 meter distance. 
c) Average speed for every 100 or 200 m section. 
d) Route Features 
e) Header details e.g. Railway, Section, Section speed, 

Kilometer, Date of recording, file name in which analog 
data has been stored etc. 

v) Evaluation of vertical and lateral Sparling Ride Index and 
RMS value for vertical and lateral acceleration at bogie 
pivots and at both ends of axle box of TRC for every 200m 
block except for the last block, length of which may be less 
or more depending upon the length of the kilometer. 
However, if the distance in the last block is more than 

  



Page 18 of 19 

 

250m, the Ride Index of excess length above 200m shall be 
calculated and reported in next block. A kilometer can have 
variable number of blocks depending on the length of the 
kilometer. Formula for calculation of Ride Index is 
enclosed. Ride Index shall be computed as per RDSO 
method, which is attached as Annexure-8. 

vi) Ride Index and RMS value at bogie pivot at coach floor and 
at both ends of axle box of TRC shall also be calculated for 
whole physical kilometer. 

vii) Determination of number of peaks above three predefined 
threshold for vertical and lateral acceleration at bogie pivot 
of coach, left side axle box, right side axle box. 

viii) Determination and storage of all peaks in a kilometer with 
location. The logic of zero crossing shall be used for 
determination of peaks. 

ix) Determination and storage of one highest value peak of 
vertical and lateral acceleration at bogie pivot of coach, left 
side axle box, right side axle box and at bogie pivot of 
locomotive for every 50 meter length of track   and 
reporting of 10 worst peaks out of the determined total no 
of peaks in decreasing order of magnitude along with 
distance from the last km post. The logic of zero crossing 
shall be used for determination of peaks. 

8.2 System for video recording of track components and analysis by 
image processing for condition monitoring of track components 
i) The software shall have facility to enter and print header 

details e.g. Railway, Section, Section speed, Kilometer, Date of 
recording, file name in which analog data has been stored etc. 
on exception report  

ii) The software shall be capable of generating, storage and 
printing of exception reports above the limiting values 
defined in para 4.2. The formats of the reports will be 
finalized after award of contract. 

iii) Facility for entering, storage and change the limiting values 
for exception reports shall also be available. 
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iv) The software shall be capable of storage of video and images 
of defects in standard formats. Provision for viewing the same 
in offline shall also be available.  

8.3 System on both ends of coach for rear window video recording of 
track  
i) The software shall have facility to enter and print header 

details e.g. Railway, Section, Section speed, Kilometer, Date of 
recording, file name in which analog data has been stored etc. 
on exception report  

ii) The software shall be capable of storage and printing of 
images of various track features with details of date, time, 
location and acceleration values at axle box level and coach 
floor. 

iii) The software shall be capable of storing the video of 
recording in standard formats for viewing the same in offline 
in office. 

  

9.0 CALIBRATION, DIAGNOSTICS AND SIMULATION RUN:   

9.1 Detailed procedures and periodicities of different types of 
calibrations required to be done viz. lab, field, quick, detailed etc. 
shall be given.  

  

9.2 The calibration procedure shall be easy and should require 
minimum adjustments.  

  

9.3 System shall be designed with diagnostic features.  It shall have 
facility to check various modules and communication between 
various sub-systems and peripherals for identification of any 
malfunctioning. 

  

9.4 The system shall be provided with features to facilitate trouble 
shooting at module/card level. Status of various parameters of 
modules/ transducers shall be displayed on system VDU with 
reference and limiting values for identification of faulty 
modules/Transducers/sensors. 

  

 


